Following the introduction of beta-blocker therapy for acute myocardial infarction (AMI) in the 1960s, multiple studies attested to their benefit for preventing recurrent myocardial ischemia, reinfarction, and sudden death [1] [2] [3] . This benefit came to be especially recognized in the presence of heart failure during AMI [4] . Subsequently, the benefit of BB therapy in chronic heart failure with reduced ejection fraction (EF) evolved in several RCTs in the 1980s and 1990s establishing it as a mainstay of therapy for congestive heart failure [5] .
During this 40-year period, other secondary preventive agents concurrently emerged as affecting outcomes in AMI (i.e., statins, ACE inhibitors, AII-receptor blockers [ARB] , and platelet inhibitors), thereby adding a confounding interpretation to the relative benefits of the individual components of secondary preventive therapy. With the onset of the new century in 2000, the era of reperfusion therapy for AMI with thrombolysis and percutaneous catheter interventions (PCI) was firmly established and altered the balance of ischemic injury sustained in AMI or unstable angina which became referred to as acute coronary syndromes (ACS). These evolutionary therapeutic changes resulting in benefits to improve clinical outcomes more recently have given rise to the emergence of doubt regarding the importance of the ongoing benefit of beta-blocker therapy in ACS [6] [7] [8] . These doubts are completely understandable when one considers the emerging history of multiple therapies for acute MI and the specific population treated.
In part, these doubts exist predominantly within those medical communities which have access and resources to apply the most current medical therapies acutely to ACS and provide ongoing secondary prevention. That many parts of the world do not have timely thrombolytic therapy or PCI to limit myocardial necrosis and scar, and subsequently, the post-MI sequelae of serious malignant ventricular arrhythmias or a reduced EF may argue for a different viewpoint.
Thus, there exist currently two pivotal turning points of confounding factors in interpreting the benefits of beta-blocker therapy resulting from the time-trends of medical therapy for ACS: (1) the relative contributions of additional pharmaceutical therapies added over the years which now are often employed in ACS (i.e., statins, ACE inhibitors, ARB, and anti-platelet therapy) with their long-term secondary preventive benefit and utilization and (2) the avoidance of major myocardial necrosis and scar resulting from reperfusion therapy of thrombolysis and revascularization procedures (PCI or CABG) in ACS. Even without the nuances of variation imposed by consideration of the specific beta-blocker utilized, rate of administration, dosage employed, continued utilization, and length of followup to determine benefit, it becomes apparent that some authors in a modern developed population may conclude that ACS patients without a low EF or heart failure may not warrant beta-blocker therapy. This controversy of interpretation of the benefits of beta-blocker therapy motivated Nicolau et al. to report from a retrospective databank a 17-year experience from the country of Brazil on the benefits of beta-blocker therapy in non-STE acute coronary syndromes in the current issue of Cardiovascular Drugs and Therapy [9] . Notwithstanding the limitations (dutifully noted by the authors) of the retrospective data, a combination of statistical models and multivariate adjusted data sought to establish the ongoing benefits of betablocker therapy in the non-STE acute coronary syndromes [9] .
Using models of a propensity score adjusted analysis and multivariate analyses with stepwise logistic regression, they retrospectively analyzed the short-term in-hospital mortality and the long-term follow-up of patients receiving oral betablockers within the initial 24 h of hospitalization versus those who did not receive beta-blocker therapy. In 2921 patients with non-STE acute coronary syndromes (defined as 1873 MI patients and 1048 unstable angina patients), the propensity score analysis of 2082 beta-blocker-treated patients and 838 nonbeta-blocker patients resulted in a propensity matched (1:1) subgroup of 689 patients in each group. Those utilizing betablocker therapy showed a lower rate of in-hospital mortality (OR 0.52; 95% CI 0.33 to 0.74, p < 0.002) and a greater longterm mean survival time (11.9 years vs 9.9 years, p < 0.001). Moreover, their data showed that in those patients with an echocardiographic left ventricular EF > 55%, no statistical evidence of benefit of avoiding in-hospital mortality could be demonstrated [9] . This lends credence to the theory that betablockers exert their major benefits against the sequelae of major myocardial injury and necrosis which is identified most commonly by measurement of the left ventricular EF.
The authors called attention to the surprise finding that there was a significant decrease in cardiogenic shock for either the entire population of acute coronary syndromes or the matched propensity score populations. This was quite understandable in that these data were obtained where the clinical practice dictated that the majority (~94%) of patients received or were taking oral beta-blockers on admission, and dosages were titrated carefully with 79% of patients being discharged on such therapy [9] . Thus, this population avoided the error of starting IV beta-blocker and/or high-dosage oral beta-blocker without careful and time-delayed titration which led to adverse outcomes as experienced in the COMMIT Trial [10] .
What are we to learn from such data, and how is it to shape our clinical judgment going forward? One perspective is to understand that the value of a therapy in a specific clinical disease such as acute coronary syndromes must consider the emerging confounding factors introduced by advancing medical therapies which occur over time in a specific population. Nicolau et al. have sought to achieve this by employing propensity matched models of the factors available in the databank. These included age, heart rate, EF, history of previous cardiovascular diseases, in-hospital therapies of PCI and CABG (noticeable absence of thrombolytic therapy), and ACE inhibitor or AII-receptor blockers. Despite the positive aspects of modern statistical methods, the nuances of real-world medicine with its variability of the specific pharmaceutical agent used, dosages employed, rate of administration, continued utilization, and duration of therapy are often not available in such databanks. The absence of knowledge of statins and platelet inhibitors could be cited as outstanding confounding factors not adjusted within the data. Nevertheless, the robustness of benefit of beta-blocker therapy in ACS was demonstrated in the entire population, as well as the matched population models. The authors' findings agreed with and support the emerging controversy created by time-trend medical advances, that in those patients with a normal left ventricular EF > 55%, statistical evidence of outcome benefit long-term could not be demonstrated in this non-STE ACS population [6] [7] [8] .
However, atherosclerosis leading to ACS is a multifactorial pathophysiological process affecting the coronary arteries that is usually a progressive disease not easily targeted to a specific subgroup [11] . When ACS occurs in a population without medical access to the most modern preventive strategies or timely access to acute interventions with the occurrence of ACS, appreciable myocardial injury and necrosis can be sustained. Therefore, experienced physicians will individually evaluate the access to care and resources of each ACS patient within the context of their existing individual cardiovascular risks before limiting or abandoning beta-blocker therapy in such patients. Beta-blocker's adjunctive benefit in the therapy of hypertension and cardiac arrhythmias (particularly atrial fibrillation and ventricular arrhythmias) makes it a valuable therapeutic agent to be kept in mind during the natural history of ACS survivors. While there may be some current interest to utilize a precision-medicine approach to beta-blocker discontinuation in ACS patients with preserved EFs, caution should be exercised in this regard [11] . Seemingly after 60 years of utilization, given societies lack of medical resources globally and the general cost-effectiveness of beta-blockers, betablocker therapy should continue to have a major role in ACS survivors for many decades to come.
